Sites for phosphates and iron-sulfur thiolates in the first membranes: 3 to 6 residue anion-binding motifs (nests).
Nests are common three to six amino acid residue motifs in proteins where successive main chain NH groups bind anionic atoms or groups. On average 8% of residues in proteins belong to nests. Nests form a key part of a number of phosphate binding sites, notably the P-loop, which is the commonest of the binding sites for the phosphates of ATP and GTP. They also occur regularly in sites that bind [Fe2S2](RS)4 [Fe3S4](RS)3and [Fe4S4](RS)4 iron-sulfur centers, which are also anionic groups. Both phosphates and iron-sulfur complexes would have occurred in the precipitates within hydrothermal vents of moderate temperature as key components of the earliest metabolism and it is likely existing organisms emerging in this milieu would have benefited from evolving molecules binding such anions. The nest conformation is favored by high proportions of glycine residues and there is evidence for glycine being the commonest amino acid during the stage of evolution when proteins were evolving so it is likely nests would have been common features in peptides occupying the membranes at the dawn of life.